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(54) Title; HYDROXAMIC ACID DERIVATIVE AND MMP INHIBITOR CONTAINING THE SAME AS ACTIVE INGREDI- 
^= ENT 

= (54)»W0«»: t KP*-y-i.«a3ii»fc.fct;^-*i*w»«»i:r*MMP»»« 

— ^ j; — ^ (57) Abstract: A hydroxamic acid derivative 

,4_so»— \-n-// \ 



R — SOa— ^ V — O— V y SO9X— C CONHOH (1) represented the following general foimula 

^= \=/ \ — / bAr2 (1), which has selective MMP inhibitoiyac- 

^= " tivity: (1) wherein R' and each represents 

^= hydrogen, lower alkyl, lower haloallcyl, etc.; X represents methylene or NR' (R' represents hydrogen, lower aUgfl, etc.); and R* 
represents Cm alkyl. 

= (57) Sl%: 

R*-S02— / Vo--f\-S02X-C--CONHOH (1) 
y-i ^ R'R^ 
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GR, IE, IT, LU, MC, NL, PT. SE, SI, SK, TRX OAPI t# 
It (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML. MR, 
NE, SN, TD. TG). 
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5 ^W^^ 

*^Kf*x •^byr/iJ^^^P^^PT'nx-r i — "if (Matrix Metalloproteinases : 

10 "w^m^ 

nmt^immP^i^^ir^MMPmmoMCnssue inhibitor of 
metalloproteinase: TIMPs) iili 9 ^J|S|$ttTV^5o 
15 MMP ^Stttj^'L^JCt^Jl (^J;t}«l&) ^^L-C*5 19 ^ MM? 1^:/:7 r^]) — 

18^(MMP-1, MMP-2, MMP-3, MMP-7, MMP 
-8, MMP-9, MMP-10, MMP-11, MMP-12, MMP-13, 
MMP-14, MMP-15, MMP-16, MMP-17, MMP-19, M 
MP-2 0, MMP-2 3, MMP-2 4)^S^e)i^■tV^5o 

20 MMP (Drnm-dmrn^/cm-r^ t . ^m^^-r^ t i mp s -x^imm 

f7-^'f-^mmmMnimm(0'W • ^'W^o^m^om^. mmp <Dmn%miz^ ^ , 

l8ISI)C#<^3^M&^-^=i^v_y:/^S^/j;.-^§(j Trzaskos, et al., Acta 
Onthopaedica Scandinavica, 66, 150 (1995) )„ -^fz.. MM? \%%WM.{\:.(D%'^ 

25 •^iLi=?i^^^^o#$fe^^^:>bfi^''^^f|J^^bTV^5i:m^^tlTV^5(c. M. 

Dollery et al. , Cric Res., 77. 863 (1995) "^fc. MMPjm^jfiai^5r«C 

• ^^^^:*3V^TM^^^^fJ^^fcLTV^S Rrm;&S5t<Jli^$nTV>5 (J. M. 
p. Frei je et al. , Journal of Biological Chemistry, Vol. 269, 16766-16773, 
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i994)o t,tcs MMPf*. j^m^i^:i\^'^-M^t>^^m^^tcmmmm^vt 

li^$ttTV>6(J. Periodontal Res., 16, 417-424 (1981) 

TNF^t»^(TACE) (Nature, 370, 555-557 (1994)). T^]):^^'—'^^ 

^-vh. MMP-i3{i, mm(Di0:'n'(D^^mm^^-^h^r^v:^>'^mm 
MP - 1 3 imm^mmmB^(DmfW\^immm.^M ^ 1 3^lS^$nTv^?, 

10 (Mitchell, etal., J. Clin. Invest., 97, 761 (1996) )„ ^fz.. rOaiflJII^i. 

MMP-i 3f«#^'frp^iix{cH:b§Hi^a:$tt> ^Ltib^m^i-^mm^m^^ 
-:^x. ^mi^mm^xxmm^mv^^^<Dmm\m. 0:^Tti4mm. 

25 5 Kfl^^^;^)S^#$nTV^^o 

^J;tf^. WO 'dH2111 A/^^^yVyY\z.n.^ a-T5 Kn^f- 
i^^^^/5S||^$tl-CV^5o wo 9 9/5 1 5 7 2^"?:/7lx5/ "S;^ 

fiUS Patent 6 1 0 7 3 3 7 (Zlfi, P'a.y dei/7ar=./Vg|5:9-#iit<lr^ 
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:i(Dmmt LT«. MMP- 1«^MMP- 1 4 (MT 1 -MMP)^OMMP|5i 
*-65^t@$tLTV^S(mftEie, 32, 931 (2000). W^W^mm, 45, 1083 
(2000))o ^fc. MMP/ 5/i5^T^7 b'x'r^yCT'J^JVLMP-g. MMP-14y3/ 

■^mmo{-tSt^^SrMH ^ -r S^^M^S^tbfc: h ^)i^TV^^ (Kenn Holmbedk 
et al.. Cell, 99, 81-92 (1999)) „ «9 , ^'i^'Wmm(OmM)) l^-if 



:2|c^igfi. MMP-3, •itSi^U/'^fz.^t, MMP-1 3^31^6^m$-f-§>fb 

fflO^|li^^tl/cMMPPlW^J^:t^^^-tSISm^^#^i-?) r ^ \Z.h^, 

MMP-3*5j:U?/^fc«MMP-l 3 i:, MMP-14*5j; 
tMVLP-l MICMMP-2*5j;U5/tfc:f^avIMP-9 ^(^Pl 

MMP-1 4SrPl^i-5riJ3:fe5i:#x.. ^MMP- 1 4 trPl*L;feV\ MM 

(.1 ) T^^ii/S 4 - (4 -T/v^;V7.;v^=^;vys:.y ^i/) y a^=.;v^it^'t^f^ 
m^y^ Kci=3pf-Amfl^«S^nfcMMP-l 3Pl^Jgtt§r^i--;^, MMP- 
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/6 3 1 9 7/<lyyUiy h)X^h^iiK MMP- 1 *5j;tJ?MMP- 1 4 (^l^UT^ 



MMP - 1 . ^X-C^yt-tziifMMP- 1 4 tZl^^Pl^^dCgo^it) ^5 L < i 
10 m.i^. MMP-1 3. d3j:t)«/^fc:}4MMP-3{3:^i-5 5 0%|i.^^(IC5ofii) 

TMMP - 1 4 KMVX^m^&O} t i-i. Mt\.< i-iMMP - 1 4 iC^S I 
C«,1it/'MMP-1 3 (:i*M-?> I 060^:555 0. J:t)0^b<{41 00. Mlc 
0^b<fi3OOiJiL±T'fcSo 
15 tfd. rMMP-li^>ftLT^51^e^J t\X iii-t.V<nMMP-lKm-^ 

u< «i 0 0 o&.±x*h^o 

20 2|s:^PJ(t. -^^(1) 



25 2)in-Y-(CH2) (i--T?^*?^tT.2>^^^t?U(fc;/^£U Y«-0-. -NR"-. 



5 




(1) 
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T'^/l^^x l-T^f^/^T'ntVV^^ 2-p<f-/^7'n.f/i^Ss 1.1- 

2, 2-i;?p{^/V':/i37K=3fv/3iJ^it':S5^lf b 
1,1- i^^ 2 , 2 - i^^ ^/V-T'n tVW^:^ 

1 - ^ ^/vy n tf/v^ 7V :7 ^ 2 - ^ n tvv^^ ;V':7 ^/vg, 1 , 

1 - 'f-;V3L=^-;V7.jVy 4 :=-}V^s ^i^^)v:^f^y A — /V^x 2 , 2 - v^7« ^ 
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D f/w;^;^;*?:::.;^^, 2 f-zvyu 1 , 1 — f-JV^^^ 
7'p^^V-r/^^^ 2, 2-i^p«f=■/^7°^/^V-f/^S?'^t*;6SW 

10 

So 

/V;^-n p< ^/V^x 2 , 2 , 2 - by 2,2- v^7/V;^a o:^/!^ 
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^i^m. h^i^^. 2, 2, 2 - b y b^fi/'g, 2,2- 

5 

15 ^■-^xniXi5^PT/V:;5;:^i LT^i. T-^'^v^^x" fc°P y i^V, f 

y yt:?;^-^i^K. ^N'-t KPT-^fc°:/5^^i';5S^ff btbSo 

25 ^-rSo 
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1, 2, 4-:tdE^f-i;?T)/y/vSs hy T)/y;V'^.^Tt^T5/y/m.t'7=:;V^. 

5 t°yv?/l-^. lfyirv?=.;PS, b:-y5:v^/V^, -fV-Ky/^g. 

i^i/f-rnc^/w^, -<>'>^7y/V'^, =3f-yy/vs. ^y^s^yy/ws. ^-^^/y/v^, 

dry drf-y ::z/l.jS;^jiif:JSWbtu5o 

*^i^jj:*5(ts. ry-zv-s, Ty-/^;^dE^^/S^ Ty-/w^::^g, ry-/!^ 

c) -CONR"R^ -S02NR"Ri2o 
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d) -NR"COR^ -NRi'SOgR^o 

mi^-to ) 

e) -NR"R^8„ 

C^g^^ir^x <g;aT/V'=i==¥ixS. '(S^T/v^/w^^;^^, MT/v^/v>^;u:7 

tKMS^ -NR"R«(^4'. R"*5j:TO"Ji, SfnBtll3^T*fcS„ ). -CON 
R"R^ -S02NR"R>2(^4i, R"*3j:U«R«ft, t&IB^ l^^-CfcSo )^ -N 
R"COR". *fc:?*-NR»3so2R"(^4'. R"*3 j:t;5R"{t, MfSi:ll^t?fc 




N NR^^— N ^) 
qa ^'r 



,S(0)t 
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Rnj:*3itS{g;^T>'^^/W'^/6Sg^$tL-CV>5#^. m-'^fM^tl^. l~3 

c) -CONR"R^Ss -S02NR"R'2^. -NHCONR"R»2^„ 

(^"t's R^^sitj^R"'^*. ifnB^ma-cfeSo ) 

d) -NR"COR»\ -NR^SOjR^o 
{^^. R»*5<J;t;«R^*«. MIBtl^^T'fcSo ) 

e ) -g^ t> L < T y -/v^, ^-r n T y -/ws. T y 

~/V;r=3rVg. ^T^nry— Ty-;^^:^^. T y 

^xcT y — /^;!{7/W3iK— /v^^ ^xnTy^/^5^:^^N T y —/v^^/v^^/^ 

y/K *5j;-0«^3i^/w;5S^(f btbSo ) 
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si)mmmi!)^^mm^\^w^hx\,^?)m^ 

^^m. ;^/w4?=ar-ixS^ mkT/^^^/pm. m^r/i-^^iym. ^m.T/i^=t^iy:^ 

h)mmmtmmm^\^w^Lx\,^^m^ 

-CONR"R^ -S02NR"R'2 




,S(0)t 
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i)>hm^ti^ im(Dmm^jf^0.vx\f^xhx\f\ 
20 < it. TK^jg-? > ^ fcfi^^i^ 1-3 0i!mT/\^^/^mxh So 

Rlj3J;tJ«R2;^s^V^^^:5S$^t-C^^fc3-5(^T/^^v-vS§^^t>-r36^ 
V>(^R^*3j;tJ«R'';iS^'a'bT-(CH2)m-Y-(CH2) q-^^t?U q;iS 

g^^a: UTJis SfiiaR'lc*3ttS<£^r/W'3E^/^«)©mS,bl^C>b(^;as^lf 
So ^fc. WIBRnc*3Jt5ilife:;57/w^^^/uS<Z)^Si: LTft. ItflB-CO 



15 
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5 a:#:gBg(*, D^;as^g^^LV^(;fc*D^ 7^0J^#^^::}oV''C^ Df2|!:i:}:J:F i s h e r 
oihdf^i/jif-yK p« fdf->:/ntf/K ;^7/i^3K^i/^^/K 

^ fc. R'ib^R't -m\z.fj: ox^tih ds^tb-en^-^-r s Nii^^ i ^mm^ t 

tc^t}^Di^/^^(D^Tr2TV —Ji^mxmM^inX\^^XhX\^^iSMT;\^^M/i^:^ 

25 -CONR^R^'^CR". R'Ht. ^ L < (iTK^Ii^. {SjSiT/l-=3r/WT 

R''tR'^7!)^Nm^tmz.m^m^\.. ^/^A)^y:/, tf^y^P:/, t-n 

^^^yi'S. ^^/v^, ^y^'nif/V'^, ^i^t^/wS. ^/vtJ^ y y 
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3-\^WM/^^^^^^s 4-\^])i^M/^^^^^^^. Tir^/V^v 7*13 1::'':^- 
*||[ 1 ~ 5 (DmkT/i^=i ^ V;i&/V7j?-/K :^/W3J?=3rv-. ^/cf*^^^ 1 ~ 5 (D^S 
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IMI : 



^mzm<^tf)^x^^o -::■effiv^b^smMi: ltj^oxonec^^^ 



(1-1) 



(1-2) 




Xm2 : 
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-O'^y. -^^ty. ^':f^>'^(Dmsm^i\:j^mms 

TMS : 

(2-1) (2-2) (2-3) 

" d\ 0%^2» ^ d\ of rTr2K 

(2-4) (2-5) 

^ ;v:^^=^;vmtmm ■^titc. ^ ( 2 - d oit^i^ t^(i-4)xmiD-^ti^r 
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- v'p^ ^/W7j>7l' A T ^ K. N, N - v=7« f^/VT-fe b r ^ h\ N-7« ^/V- 2 - fc° n y 
o b T-fe b h y ;i^Oc=i b y /v^, g^^p« ^/v, 

So 

by^^^/l^T^^^. 1, 5-i;'Tf't*i^iJ^D[4. 3. 0]/-:J--5-^>^(D 
15 BN). 1, 4-i^Tift-^iyi5'n[2. 2. 2]:^i^^:/(DABCO). 1,8-t^T 

iflfVi57n[5. 4. 0]!j7>'7^;^;-7-3i>'(DBU). fy^;?i^, i^T^^/VT^/ 
tfyi^^', tf-ay^-, N-^^/l'^/V'JJ^y >-(NMM)^(^-g-^^#^*|^. 
b y y a, ^mr)r b y i> A. y 

20 S^£:?a^{*x - 2 o'Cjd^b 1 5 0'C(^^Bi-etT*3;h.S;$s, l< f*0'C:a=»^ 

eo'CTfcSo ^i^t^r^ifi. ^(ii^j^:?^^. >^Wi^^^m:P(^^v-^mm<DM^ 

25 ;2|5:X^(i. ^(2-2)0<b'^i^O:x;^-r/V'^<^JUi.^5^a(;iJ;J3, ^{2-3)(Dit 

• V • iT'—i^^y^ • i/'i^'ir^/;^ (Protective Groups in Organic 
Synthesis), ^y— >'l^. i^a > • y — • T^' K • i^i^X • ^ i^ri— W 
iry K(John Wiley & Sons Inc.) (l 9 8 1 ^) {il|Bie^ttTV>5;^^;6S^Jf btt 
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5 -^hPi^iN. :imit:^V^J>>s ymitVf-^A. im.WL'^^^V'f? J>.m<Dr j^^iJ 
§ r ^ ;ds-et 60 

15 ii^h2^f^mt^-^^ybZ.h\LX.r> . ^(2-3)0'fb'^i^^#?>rt;eiST'#5o 
1M3 : 
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y tVVrti^/VT 5 h y :/^/VxT ^ V, 1,5 - v?T1f If i^i^ n [ 4 . 
3. 0]/-^-5-:3i:/(DBN). 1, 4 - v?Tif If i/iJ' n [ 2 . 2. 2];ti5^ i$^:/(D 
ABCO), 1, 8-e:?Tlflf^^ti^n[5. 4. 0]!>>'7*;*/-7-J:^^(DBU). tf 

so'CT'fcSo Ml^i:^r^^^> ^i^^jt^ums ^m^ti^m^isi:-(jmmm(D^i^ 
2 4mmxh^o 
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y. 1, 5-i?Tlflfv'>^nC4. 3. 0]yt— 5-:x^^(DBN). l,4-i;^Tif 
}fi^^ui2. 2. 2];*-:J'i5'y(DABCO)> 1, 8 -t^Tif lf->'jJ' n [ 5 . 4. 0] 

N-^^/v^;v:^vy(NMM)m<D^^m^w^^m. ^m^m-rhv^j^. ^ 

m^h\^X\'i.. -y^nni^^y^ jJ^P0/J>/^A, E^a-fb^^. v?^uia:3i^i/ 

ytKnp^y:/, ^J'ir^^ym(r>:r.^'rfvWk. ^yty, y)V:x.y^ ^^yvy^ 

o'CT'fcSe ^j^i^^r^fix i^^^^im^^xmmmd^^^v. 

4I^P3"e*>Se 

C Xm%n t VX it, V'y oi y /WT v? K (D P P A) ^ i^^m^/VJj^ 
;^7}n y /Vi/'T^ K (D E P C) . v?v/j}^ o^dr v'/V';*'/^^i^-f ^ K (D C C) ^ 
$ ^y^— ;KCD I ) , 1 -31^/1^- 3 - ( 3 -i;?;^ ^;VT 5 y :/n 
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jV')^Jl^^i:^y(^ K-i|i^(EDC -HCl). 0-(l H-^^'i^ b P T^-Z^ 
-l—f/U)-!, 1, 3, 3-7'}>v;^^/l^-'>^^^^ T^hyt Knjj^V^ b 
(TBTU). 0-(lH-^>'yhyr)/-/V-l— l'z^)-N,N,N' ,N' -X 
h7J??f-/V-!>n=.!>A ^53ff'7t3n3}N;^7a:>r h (HBTU)> {^yyVV 

y\ih*^yy>. i:^^^'9-:ym<D3L—'r/i^m. ^>'-^>'. ^i/v-y^ 

nl^/W3i^/VT^>'. by:/^/VT5>'. 1, 5— '^Tif lftXii'n[4. 3. 0]y 
^_5_^^^(DBN). 1, 4-i^riftf-5Xi^n[2. 2. 2]:tj5'i5':^(DAB C 
O). 1, S-v^Tifti'iX'^oCS. 4. 03e7^^x:*-7-^>'(DBU). fyv^^^^. 

i^m^h2A^f^Xh^o 

^Offe, i^/V^^-mt^fiHt^tiiJ^lfe^, wo 0 0/6 3 1 9 7y<l^yUy 
Comprehensive Organic Transformation (Larock, R. C. , VCH Publishers, Inc. 
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' •:i'^iS:=-y^ • •jX>'iri/';^ (Protective Groups in Organic Synthesis) ^ ^ 
V—l^m. i^3>^- !7>l'y-.T>'K.-f-:/X-^>'3-jKW7"5/ K(John 
Wiley & Sons Inc.) (1 9 8 l^)^^:|B^$t^.TV^:5^fe;^^^*;iSffiV^Sr 

xh mmt Lxo^mt f ;^ ( h y :7 a=.7^7J^;^ y^y)^<fi:^^M.ii 
( 2 - 5 ) (D{b'^t>-^^< ;i ^ ;6s-et 5o 

{cj;oT^ Kndei>'/uT^:/^trPMU ^(2 - 2)0^^-8^ tSJ^: 

^^X. WSmm^s 1 5 o'CTfeSo ^J^S^r^fi. 

^^ti^m'^:tsxxmm^(om¥i,:ix^xmti:^'dK m^io^mib^^^ 

O 0 0/6 3 1 9 7/>°:/71x5/ ^}C|ES$tl.TV^;5o 
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'^^2 Rl ,R2 .2 



O R3 o 

(3-1) (3.2) 



.0E2 




O (2-1) 

''MV'fxi tvvrc^/wr 5 by :/^/wr ^ n - ^/v^E■/l';^^ y (nm 
- v^y ^/vT-fe h T $ K. N-y ^/v- 2 - y v?y i^, 1 . 3 - ^;^y 2 -4 

X y i^y i^y fvv;j<./v:^ds^i/ k^(d^7'o h ^mmmmnt, uv\ 

o'CTfeSo ^(-^JS:j!&^. -Kffi^ti^i^^^sitJ^^^^o^^}^ 

2 \ 
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o'K:xh^o Rf^^mm. mm^Mm^^^'(j^m^(om^\^ 
mxh^o 




^(2-2)0^b'a'tll-^bT:^^^f^ffi$'^i:fcm> R'-CK R'-Br. R^ 

^:ix. m^t vxnmm:^ V a; ^m-^ b y TKm^k-:^ 
N - i^;^ ^/VT-fe b T 5 h% N- ^/l'- 2 - Ifo y i?/ ^'^ 1,3 ^/W- 
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^u-i)(Di\:^mit. mm2bmm(D:^W:'x^. :ii^wM(Dit'^m^m< ^ t 



*i-5o ) 

^( 5 - 1 ) (Di\:^m\t. m^rn 3 i,Lm^^tifz:^mxmm-r6 ^ t t^x^ 
^%^m\i^xmm\^E^(o:fymm'r^^ti)^x*^:^o Wjm^^\'^x\%. 

'fuT^T^'f' ^jV^^T. * ' ir-'IS^^y^ • i/>'irt^;^ (Protective 
Groups in Organic Synthesis), — i^^> v^a • 17-1' y — • T^' K • f-^^ 
X . ^ :^3-7K W X 5/ KCjohn Wiley & Sons Inc. ) ( 1 9 8 1 ^) lC|a«fe$tVT 

fc^sT?:/ : R"R^=^NHi:Si^;$i^. ^( 5 - 3) (^){b'^#i-^^< r a:>6ST?t §0 




OH 
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'bo 

jj^ y /VT i> V^(D y 1 -^i^/i^- 3 _ ( 3 — ^/vr 5/7" 

^ K0> 2,2' -i^lf y i^/l-i^^/V'^^ K^(Dv?;j^/V:7-f K^t b y 7rn. 

10 c=:/i'7}>;^7^yoj:5'fc^:=^7^ vcoj^'g-*?'^. N,N' -if;^(2-:^=ary-3 

2-/^D-l— (Sj^T/Vdr/Vt-y ^:?^!>i^/^7'r 1,1' -:*/^5iK::^/^V^ 

1, 2-i>^ b'SrV^^^'^Oai-x/W^, ^^91^. y)V:x.l/, ^ 

ly-^ly, ^^yu>m(Dmt-^^m. P^uu^^y, i^nn:^/^^, 1,2-i^ 
^}^^^r^>5^>'^(D/^D>^^>'^b;^{b7K^m^ Tir b ^'^(ZXir h >'m^ r-feb::^by 
20 /K N.N-i^^^/V^/l'i>.T^ b% N-;^^/V- 2-1^0 yi^y:^x 1,3-i? 

25 ^/I'T^^'^ byT/'^/V'T^^, DBU^ DBN. DABCO, b^y^^i^. v^p< 
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'fxif^T^'f ' ^/W— 7";^ • • ir^i^^v^ ' i/^^-fei/;^ (Protective 
Groups in Organic Synthesis), — iX^, v?3>"I7'fy— •Ti^K^f-^' 
X • ^>'3— FCjohn Wiley & Sons Inc.) (1 9 8 \^)\Z.^Wl^^X 

il)-^tm<^t-A^X^^„ -rts:^'h. -COOE^^J^fc Kn^i^A^---^^ 
(^5tife7) 
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OE 

(7-1) ° (7-2) 




OH 




^ ( 7 - 1 ) (^>f b-g-i^^ ^ ( 7 - 2 ) (Dit^m & ^ iiati* 3 li|B« $ ^^fc:::^jfeT*^ 
^•frS ^(7-3) (Dit-^m^MTtt^ r ^ >6ST*t 
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(8-1) (^2) (8-3) 




NHOH 



10 n-so^-^mi-o ) 

jItc^JIj: j; «p ^( 8 - 1 ) (O^b-a-^^^i^ej^C 8 - 2) (^'fb'^%lc#< xa-CfcSo 

1M2 : 
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i}a^mT(DmMx*n ^^it i^x% :=.ti^m/&^wxmmt^ ^tx^is 

5 - 3 ) (Dit^m\m< i t ;6ST*# ^„ 

- 4) <D^h^m^m< JMxh^o 

10 XhV=^'^/i-T^>ti:}£<Dm8mr^'ymEr\z, hVy^vi^^y:;^/v:^i^m 
Xm4 ; 

f^ffl $-^^^( 8 - 6 ) (0>fb'^ife>{Cl[< iMXh^o 

'^7kmit:ij ]} ^j^tj:i£<Dmm^i¥m^'t^c ^tbiJi^uT. ^(8-4)<^'fb-^ 

20 ^M^!S>:z. t\c^y)^(8-6) (Di\^'^i,z.m< :i t f)^x^ 5o 

X^5 : 

: ^(8 - 6)(Dit^m7!}^h^ Ko^f-A^ : ^( 8 - 7) O^b-^^^t- 

25 ^ < xaxfe 5, ^xmt*i^3ti£ 2 (Dxm 3 ^ l^^t:: LT^T ^zt-d^x^^o M 

X^6 : 
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(9-1) 




^(1 o-i)^mJisi'j:iffiv\ mMm2tmm\^i^x. ^iio-5)<Dit^m^ 

Xm2 : 





(10-3) 
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(Protective Groups in Organic Synthesis), "v^g ^ • p — • 

r:^K-f->'X-^>^=t— jKWt"?/ KCJohn Wiley & Sons Inc.)(l 9 8 1^) 

5 m^m^ii) 




10 10^ nmz. LT-a-^ ufc^ (11-1) (owi^-^mo^^mm^mmr ^ 

rtica;!?, ^(1 i-2)(^'fb-^t»<^'^^-t5-tJi)5-ct5o 

xm2(2)};:|Bife$ti^:^=lrfflv^5::i:;5S-x?#5o ^fc^ E«dSt-:/^/K^# 
15 M5t^fe2(Z)Xm2(3)^^IS*fe$^fc::^^^fflV^2>^i:;6S-ctS„ 
X^2 : 

^tL5#^) 

^(1 l-2)(D>fb'a'i^Jcf^^$i±-:5:^jfe;65#tf btiSo r ^T.^mti^^fti: b 
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10 p D 7? ^ P >f Wb^^bTK^^s Xb7tKn77 v^o^-x/v 

■15 1M3 : 

j^:=~-y^ ' -yvirv';^ (Protective Groups in Organic Synthesis) ^ 

i^Biy 17^ y — • T^K • f-:/X» ^^^^—^KW-rj/ KCJohn Wiley & Sons 

lnc.)(l 9 8 l¥)^^-IB«$^^rv^SJ:5''j;iiSo^^a«^fflv^s::i::as-ct. 

ynx^T^'f 7' • ^W*— 7";^ • • :t'—:ff^iy^ • i/>'-fev';^ (Protective 
Groups in Organic Synthesis) fcSV^tt^tlblCfpCfc:^'^}^: J; «9^t5 
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• hyV:^^;^-^^^— i/a >'X(Con?)rehensive Organic Transformations) ^ 
R. C. 7nyi5'(Larock)*=(l 9 8 9#)^#fig]Jil J:oT^t5 ^ t}aS-C^5o 

mm^. m^it'p^. mm. ttm> ^m. ^m^^-^h^ 

:^mm(Oit'^m(l)7!)K ^^M't4#:^ 3i:^^'l4i2|^, isX-a/^fz 

:^mm(oit^mn)\^. ^^^mm^\^ht^< im&^±(D±ii^m^^f)^^ 
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Lo^T==-:t:y^^^i-^mm. mx.itmmm.. ^i\:,:^mmM. 3f;it:i^mmM.. 

y-T/vm^, ^;u=iym&, ^Bmm&. ;^ 

y. :^'f-^=:^y:^;v-^yti}£t^m\-fhici^o 
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and Industry, 1980, 435; Advanced Drug Discovery Reviews, 3, 39 (1989) }C 

1^. ^T. tb<j*;^M^j. ig5^f^^> m.mmi mi 
mmk f^'^nk ^mi H^m^i^if^^^'r^^tf)^'^'^^o 

-^^^y^^/v^A^n--:^, :^)V^^^i/^f-;\^'t;vx2^:^ij;wyt;J^, 
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h-m\z.%\i^x)^\\ mmvit. \.^\.\tmwMn\dmx^nx'h^, 
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W]mBm^1^tiit&LPr:^^K 5 - 5 0 0 Oppm. U< « 2 5 - 5 0 0 Oppm(^ 

hTkmi^t, 0^U<J*8 J:«9:^cOpH-C3i^liiliS$ti.> ^IBI^ 

1 ing(0*b<m mg)^ ±mtl.X. 5 000 mg(0^ U< {^5 0 Omg) 1 
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±mt LT. 10 0 omg($?^ L< omg) 1 i^t.fci,mmz^nx . 

AxMl^i»>H-©5tfei^^ T'rti-j^mtmim:k.\t. rT^-j^m^t&.mm 
mm^^. mmm\mm. mmmm. mmim. mm^. ^^m. mm^. 

AIDS. ^ikm. ^ik^i^ay^. M^^^Pk. r/V3-;Vc|3#, ALS, 

iiit^, m^bm. ik^mmm. ^m^m. ards. T:^\^'vy0^^'&-^^ 
Tbtf-tt>S[jt08> ^mum. mjk. 'W^. ikm. mmn. :» 

mjfiis MUsk'^^m^. CHF. iitfeSJtiiJ^. SibJIi^jfD.^. (Dpnatt*!*!^. 
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mmmm. nm^. mm^. m^m. m^m^. m^t. mitm. mimBi^B-y 
iy^-':^mmms i^'^.^-'ifu^mm^. sle. m^^fm. 

T-NF^y^n —T/V^W-^^m N F V (Enbrel^lt 

ys./z^ny:^^'. ^ V^ny =r.i^^^W -f-f^y :7a:•^7«-^^ 
(COX)2|i.^^J^ ^\7L\t:^n^v^J>, • -few J: t27.cn 
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m y^-fy^-Y. ^-mmm. acepiwj^ r^-i^^^^x 

mXitA-2mmM. F^-^^^^WmPl^Js NMDAT>'i5^=^::^;^b. ^=^=5" 
yyy^V >'(propentofylline) b p 7;*-^- h t m-^^bi^T^ffiX't 



[^tf^, ^A{i«^*fc:}til»<^^^^-^>^*:^c(*^#]^ 5-6 n^=Sr 
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^(2)cf3, nK\m%\.<\%. ^^^-^^y, f-^yoL^, fyy-zv 




CONHOH 



(3) 



CONHOH 



(4) 



;fe4b\ ^{2)-r^7^-^^-^\>c^i^\%yj^-xi^y) ^ WO 00/6319 7^^°:/7V 
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X5g(i) 




1 2 



^^^ffl^Tt^^b-a-tl 1 (69g) (^THF (350nil)^^f^m- 7 0'C{C?^*PUfCo 
rtltUn-- ^1^7 A<^^^1^^^^(f =1.56. 187ml)^l^it-6 St:^ 
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mm ^mco 

X@(ii) 

^ ^ OXONE 



era 




SMe SOpMe 

2 3 . ^ 

^b-^i^ 2 (20g) , mk^^/\- (250ml) . y^^y-;V (250ml) . (200ml) (Om^t 

3 (46g)^#fc:o 
xm(iii) 



CISO3H 
► 




S02Me CISO2 S02Me 

3 4 

^*#fflMTJ-Ufci^nnM(60g)?r7X?^T-cmLfCo r:^l-'fk'a'i^3 (20 

i5^7A)$rjp^, ^mr.^xm.mmLfco -ife^^. ^^^^Mc(5ooml) 

(21g, 77%) ^#fCo 

»H-NMR (DMSO-Dg) 6 3. 19 (s, 3H) , 7. 09 (m, 2H) , 7. 17 (m, 2H) , 7. 67 (m, 2H) , 
7. 90(m,2H) 

2 



N- 1 Kd =3^->-i- y :/^/V'({4- [4- (^ f-;v;^/vxlN^7V) 7 ni / ^f-t^] 7 =>l 
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VI 



xm(i) 

{b-^ifel (37g). i^yf y':fu\f;V:j^f-/ur^l^(.35ml). i;?7<^;^3i^/l^^T$ K 

U {b'a'tlIII(37.6g)^#fc„ 
Xm(ii) 

-fb-^i^III (37. 6g) v^p« r 5 K (200ml) . 15 y /V (8. 36g) . 

10 ^m;&y !>^(i4.72g). 3e7^b;^7y !j7i>.(i.i8g)^:i)px.fc#. 7 ox:vi4mmW: 

<S^IV(38. 2g)Sr#fCo 
15 Xm(iii) 

-fb-a-i^IV (38. 2g) \Z.m^=^'^/^ (300ml) s 5 %/^° 7 A/^^^ (2g) ^;IJP ^ 
XS(iv) 

20 -fb-^ifelV (32. Ig) Oi^^iJ^ n o ^ y (400ml) ^ISlZlv^P^ ^/^tIn/VAT ^ K (0. Ig) 
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^M:t. OX^'Vm^X.tCo m{;i;r=¥lfy/V'^ny K(7.46ml)^^x.fc:„ li 

mU\Z LT 6 ^mWl^ Vfz.0 m}£mm^€.Bmz'r b^tKn^y^ (250ml) 

^7^^-:^ h y A (38. 8g) , X b 7 1 K O 7 7 (200ml) ^ 7k (20inl) O^i-^^lC 
VI (32. 4g)^#fCo 

'H-NMR (DMSO-De) 6 0. 83 (d, J=6. 4Hz, 6H) , 1. 47 (m, 2H) , 1. 57 (m, 2H) , 1. 83 (m, 2H) , 
1.95(m,lH),2.29(m,2H), 3.18 (d, J=7. 2Hz, 2H) , 3.23(s,3H), 7. 24-7. 33 (m. 4H) , 
7.84(m,2H), 7.97(m,2H), 8. 78(s, IH), 10.30(s,lH) 
3 



N^- 1 Kp ^iX-N^- ( 2 --f y T^n xK^v^^^/l^) -N^- ({4 - [4 - (p< 



0*Pr 



w 



1) (COC02 

2) NH2OH 

. ' „ o^/'^^vJ^ 'kiS^e-'^^ ^CONHOH. 
V ° O 

xm(i) 

2 y r n Vrc^/VT 5 V (2. 5g) ^ y :/l3 ^ > 

(4.22ml). i^7«9^/l-3}N/^AT5 K(30ml)^0'C-t?^#b."^n^g^^^:/i;>;V 

(3.3mi)^MTu:feo m.m.t.x*^m.u smmmm^f-^^tim^Tb^^s^mii^ 
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I(4.3g)^#fCo 

nmn) 

0 'C(?:)'fb'^tl I (Ig) ^ P4y:f^ tVV^^/VT ^ > (l. 4ml) . v?p< ^/V-^/VA 
K(30ml)ic^bT.'(b'g'«^II(1.4g)^/h:$>tt{i::UTiPx.yh„ ^ta^iUTl 2 

i/rmm^^j^= 1/1) -eiitisi Us -fb^i^iii (1. 5g) ^#fco 

X@(iii) 

^b-^i^IlKl. 47g) lC@|^ai^/K30ml) . 5%^^^i^!J7 A/j^^(0. Ig) ^:l3P^T. 

ilJi^b. 'fb-a^iv(i.2g)^#yto 

Xm(iv) 

-fb-a-i^IVd. 19g) iCi^^jJ^ n n p{ ^^(20011) . 9^/^x^:/^i^T 5: K(lOmg) ^:*JP 

fdt Kndr^>/VT$>':^^(0.9g). ^m^iK^-^ h P (1. 5g) . rh^tK^ 
7:/ (20ml). ;ic(5ml)OJS-^^ic?gTU:rCo K^&^^S^^^^/^^:^^7K 

p^J}^y^A;{)^b^^'^l::L. -fb-^i^V (0. 8g) ^#fc„ 

iH-NMR(DMSO-De) 61.02(d,J=6.0Hz,6H), 3.23(s,3H), 3.33(m,2H), 3.48(m,3H), 
3.81(m.2H). 7.26-7.33 (m,4H), 7.90(m,2H), 7.98(in,2H), 8.90(s,lH), 
10. 53 (s, IH) 

N-{4-[(t Kn:3{^i>'T5:y):!&;Vjj?n;V]7^ byt Kn- 2H-l^^i^-4- 
^ /W - N- ( { 4 - [ 4 - C;'^ f-/l'y^/l'2}^:=^/V) 7 :e / V] 7 ^7^} ;^/^7^^-;^) 
- jS - T 7 =^ ^/i^T 5 KO#^ 



wo 03/055851 



48 



PCT/JP02/13580 




X@(i) 



-fb-^i^ I (4g) . V'^y-fxi \f;V:x.'f-;vr ^ (5. 9ml) . x b 7 t K o :7 7 
(100ml) -k 0 t:-e^#L. Z.^\Z.\t'^mn (6. Og) k^h^mz. UTiP;tf::o 4 

: -vdef-^^/g^^cn^/V=2/l, l/2)-C3^SiL. -fb-^ifelll (3. Og) JSr#fc„ 
Xm(ii) 

O'C-eS#Lfc{b'a-tlIII(3.0g)<Di;^^^/VJj^/^i^T^ K(50ml)^^^^^:, 
>J^A-vdrf-p<^>'Vi^->'7i^K(1.5g)tr>bqx.fc:o 1 0^m^ ^t&^:bfc„ 0 

3 - (tert-'i/^^/V^:^^ ^/Vv/y /V) 1-3 — K7"^/^•^^(2. 12g) 

^^:^^;v^^;VJ^r^ WI^(5ml)^iP;tf::„ 2 P^^#m>@^iS^^/i'i^*i:^J^^ 
bttffib/de «iiE@^":?-by !^7iNT18ij!K^> ^^bfc:„ a^S^^^y ;^7'//i-;«7 7i^ 
i^n-r hi/7:7>r-(^ttl^l^:-^^f-WS^m^^/l-=2/l. 1/2. 0/l)T*t$iU 

fco '(b'a'*^iv(i.2g)^#fco ^fc. ii^i3:'(l::'a-i^iV(Z)ji5i.i/'y/v#:-cfcST/i-=«- 

/V^2^(0.6g)^#fc„ 
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Xm(iii) 

it-^^IV {l.ng)(Di:^^uvi;^^y (50ml) m^\Ln LT . 0 °C-e b y 7 n n 

(0. 43ml) ^M:ttLo 2 Btr^m^ 0 . 5 M^^Bt ^nu:^ 

5 r oa^}J:Xm(ii) •X:m^T^V=3-/PW-(0. e^/y a) ^M^.r± h y (40ml) ^ 

10 «^V(1.24g)tr#/Co 

Xm(iv) 

- 1 5 X^Oit^m (0. 47g) . f^/V^/VJj^ y y (0. 25ml) > x h 7 1: K n 17 
7^^(30ml)^J;:. ^ y-T'n If/P^ a b (0. 1ml) ;SrMTbfc„ 155^ 

m^i^^^/^T^>'0■7"^7t Kn7^>^?S(2^/^«^. 0.76ml)^^STb:/S:o 

^'^>/mt^'^7i^=i/^)xmn\^tio mnx^fcr ^ h^m^. g^^:3^^/^(30mi). 
5%/^7i^!:7A/^^(80mg)^j!)flx.T.^?fi. '^B(D7i^mnmM.rxmw\^tco 4 

20 xmcv) 

-fb-^^VI (0. 42 g ) ^ y 7" n fcVVT ^ (0. 15ml) i^T^ ^yP^jN/Vi^ r 5: K 
(lOmi)^^i;::, ^ti."CO-(lH— ^>'i/hy i'/^)-n.n,n' , 

N' — r ^ds^f-7nn7}>:^73i'< b (HBTU,0.3g)^iP 

^fCo 3B#r^#.i^^ yT'ntWT^ (0.3ml). 0-^>-^^l-t Kp =^V/^T 5 

25 >'m^(o.2g)^;!jp^^ 8ox:xi2mmMWLtz.o '^m^mhx.mm=^^^^ 

J -;vmn^^f^=0/U 1/100) bfco h^tKn^^^- 
(lOml), ^^y'-/K20ml), 5%/N'7i?i>A/^^(0. Ig) «r^in;iT.^ta. '^flEo 
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vil(0.lg)^#:^:io 

iH-NMR(DMSO-De) 61.91(in,2H), 2.29(m,2H), 2.67(m,2H), 2.79(s,3H), 
2.94(s,3H), 3.23(s,3H), 3.38 (t, J= 10. 8Hz, 2H) , 3.49(m,2H), 3.71(m,2H), 
7.28(m,2H). 7.33(in,2H), 7.89(m,2H), 7.98(m,2H), 8.96(s,lH), 10.69(s,lH) 
&rf(DmMm5-48(D0^. ^m5-7, 9-24. 32-3 5. 3 7- 

3 8. 4 1-4 2. ^xx:^4 6-4 8(Dit'^m\tm^m2tmm\^vxmm^ti. 

^»!)8. 3 6. 3 9-4 0. ^XU4 3-4 4(D^t-^^nmMmS tmm^l^ 

xm^^ti. ^ UTHJSM 25-31. :}3J;t^45 (Dit^m^t^Mm 4 1 mm^ 
mm 5 




»H-NMR (DMSO-De) 6 0. 82 (d, J=6. 8Hz, 6H) , 1. 85 (m, IH) , 2. 92 (d, J=7. 6Hz, 2H) , 
3.23(s.3H), 3.71(s,2H), 7. 23-7. 31 (m, 4H) , 7.87 (m,2H). 7.97(m,2H), 
8.91(s,lH), 10.58(s,lH). 

( 




^^/VN-[2-(fc Kn^iXT^y)-2-;^^y^'^/V]-N-({4-[4-(7^f- 
/P;??./^^^;:!/^) 7 31 7 :3r V] 7 31 ^/H - /3 - T 7 ^^'f h 

m-NMR (DMSG-Dg) 6 1. 17 (t, J=7. 2Hz, 3H) , 2. 63 (t, J=7. 6Hz, 2H) , 3. 23 (s, 3H) , 
3.41(t, J=7.6Hz,2H), 3.79(s,2H), 4. 04 (q, J=7. 2Hz. 2H) , 7. 23-7. 34 (m, 4H) , 
7.88(m,2H), 7.98(m.2H), 8.94(s,lH), 10.62(s,lH). 



wo 03/055851 



PCT/JP02/13580 



51 




NH 



»H-NMR(DMS0-D6) 61.25(s,6H). 3.22(s,3H), 7. 25-7. 31 (m, 4H) , 7.80(br,lH), 
7.88 (m,2H), 7.96(m,2H), 8.74(s,lH), 10.40 (s,lH). 



3i^/VN-[2-(t Kndri/T5y)-2-:^=3ey:i:^/l/]-N-({4-[4-(^ 

iH-NMR (DMSO-Dg) 6 1. 17 (t, J=7. 2Hz, 3H) , 2. 63 (t, J=7. 6Hz, 2H) , 3. 23 (s, 3H) , 
3.41(t, J= 7.6Hz, 2H), 3.79 (s,2H), 4. 04 (q, J=7. 2Hz, 2H) , 7.23-7.34 (m,4H), 
7.88(m,2H), 7.98(m,2H), 8.94 (s, IH), 10.62 (s, IH). 

mm 9 



I'-t Kn:3r^^-N' s'-j^^/v- 2 ^/I'-N' 2- ({4 - [4 - ^/W 
/VtJn ^^/V') 7 31 / df^ i/] 17 :=^/V} ^^yv^J^ ^/l^) T 7 i^T ^ K 
»H-NMR (DMSO-De) 6 1. 12 (t, J=6. 8Hz, 3H) , 3. 19-3. 24 (m, 5H) , 7. 25-7. 33 (m, 4H) , 
7.96-8.03(m,4H), 8.76 (s,lH), 10.39 (s,lH). 
^life^J 1 0 





wo 03/055851 



52 



PCT/JP02/13580 




'H-NMR (DMSO-De) 6 1. 46 (s. 6H) , 3. 23 (s, 3H) , 4. 56 (s, 2H) , 7. 17-7. 24 (m, 7H) , 
7.32(m,2H), 7. 94-7. 99 (m, 4H) , 8.78(s,lH), 10.41 (s, IH). 




N' I'-tKndrV-N' "^-^ y^^^/V- 2 - p^^f-zV-N' 2-({4-[4-(^ 

y a:.:=.jv) /v) fy^^T 5 K 
•H-NMR (DMSO-Dg) 6 0. 74 (d, J=6. 8Hz, 6H) , 1. 45 (s, 6H) , 1. 86 (m, IH) , 
3. 07 (d, J=7. 6Hz, 2H) , 3. 23 (s, 3H ) , 7. 25-7. 30 (m, 4H) . 7. 96-7. 99 (m. 4H) , 
8.75(s,lH), 10.36 (s,lH). 
Hlffe^J 1 2 




/V')T5/]-N-t Ko:¥^^xb7t: Ko-2H-i^7^^-4-:jt;;wjj?'3ef-5 K 
'H-NMR (DMSO-Dg) 6 1. 82 (m, 2H) , 2. 38 (m, 2H) , 3. 23 (s, 3H) , 3. 64 (m, 2H) , 4. 68 
(s, 2H ) , 7. 22-7. 39 (m, 9H) , 7. 88 (m, 2H) , 7. 97 (m, 2H) , 8. 92 (s, IH) , 10. 68 
(s,lH). 
^jj^J 1 3 
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»H-NMR (DMSO-Dg) 6 3. 26 (s, 3H) , 3. 35 (s, 2H) , 7. 28-7. 32 (m, 4H) , 7. 85 (m, 2H) , 
5 7.96(m,2H), 8. 02 (brs, IH) , 8.88(s,lH), 10.56 (s,lH). 



-N-fc Kcid{^i/xh7t KD-2H-lf7:/-4-:557/^4<^f-T5 K 
10 'H-NMR (DMSO-Dg) 6 1. 16 (t, J=6. 8Hz, 3H) , 1 . 90 (m, 2H) . 2. 30 (m, 2H) , 3. 23 (s, 3H) , 
3. 36 (q, J=6. 8Hz, 2H) , 3. 72 (m, 2H) , 7. 26-7. 35 (m, 4H) , 7. 90 (m, 2H) , 7. 97 (m, 2H) , 
8.94(s. IH), 10.65 (s, IH). 



15 N-t Ko=¥v'-4-[^y>^^/v({4-[4-(^^/w;^/vjJ^=^/w)7 3iy^>:x] 

K 

'H-NMR (DMSO-De) 8 0. 84 (d. J=6. 8Hz, 6H) , 1. 82-2. 02 (ra, 3H) , 2. 27 (ra, 2H) , 3. 18- 
3.32(m,7H), 3.72(m,2H), 7. 28-7. 33 (m. 4H) , 7.85 (m,2H), 7.98(m,2H). 
20 8.95(s, IH), 10.65 (s, IH). 

mmm i e 




mim 1 5 
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^H-NMR (DMSO-Dg) 6 1. 15 (t, J=7. 2Hz, 6H) , 1. 47-1. 62 (m, 4H) , 1. 90 (m, 2H) , 
2.30(m,2H), 3.23(s,3H), 3. 37 (q, J=7. 2Hz, 2H) , 7.25(ni,2H), 7.3l(m,2H), 7.90 
(m,2H), 7.97(m,2H), 8.77(s, IH), 10.34 (s,lH). 




^H-NMRCDMSG-Dg) 61.68(m,2H), 2.40(m,4H), 3.24(s,3H), 4.56(m,2H), 7.16 
(in.2H), 7.27-7.36(m,4H), 7.69(in,2H), 7.97(in,2H), 8.89(s,lH), 10.80(s,lH). 




'H-NMR (DMSO-De) 6 0. 85 (d, J=6. 4Hz, 6H) , 1. 66 (m, 2H) , 1. 89 (m, IH) , 2. 36 (m, 4H) , 
2.97(d, J=7.6Hz,2H), 3.23(s,3H), 7.25(m,2H), 7.32 (m,2H), 7.82(m,2H), 
7.97(m,2H). 8.88(s,lH), 10.58(s,lH). 
^jfe^J 1 9 
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N- { 1 - [(t Kci df->r ^ J ) ^ )\^ifs:=-}V\ ^ ^/H -N- ({4 - [ 4 - (p« 

^H-NMR (DMSO-Dj) 6 3. 23 (s, 3H) , 3. 41 (m, 4H) , 3. 56 (m, 4H) , 3.81 (s, 2H) , 
4.29(s,2H), 7.26-7.32(m,4H), 7.91 (m,2H), 7.97(m,2H), 8.90(s,lH), 
10.90(s, IH). 

mmm2 o 



/ 

NH 




( { 4 - [ 4 - (p< =¥i/] :7 3i:=^;H ^ y 5 K 

»H-hMR (DMSO-Dg) 8 2. 60 (d, J=4. 4Hz, 3H) , 3. 23 (s, 3H) , 3. 83 (s, 2H) , 3. 85 (s, 2H) , 
7.32(m.4H), 7.89 (m.2H), 7.98(m,2H), 8. 54 (br, IH) , 9. 03 (s, IH) . 11.09(s.lH). 

mmm2 1 




T ^ y ] -N- 1 Kn df^-^i^:?^ n y:;^/!//!?^!^-!^^ K 

iR-NMR (DMSO-Dg) 6 1. 15 (t, J=7. 2Hz, 3H) , 1. 69 (m, 2H) , 2. 40 (m, 4H) , 3. 23 (s, 3H) , 
3.26(q,J=7.2Hz,2H), 7.24(m,2H), 7.32 (m,2H), 7. 842 (m, 2H) , 7.97(in,2H), 
8.87(s,lH), 10.59(s,lH). 
Hife^J 2 2 
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r 




Q 



^^^/i^N- {[ ( t Kn ^%^r % ^M^jx^-^^^f^l ?^ -N- ({4 - [ 4 - (p« f^;^ 

m-NMRCDMSO-De) 61.14(t, J=7.2Hz,3H), 3.23(s,3H), 3.86(s,2H), 
4.04(q,J=7.2Hz,2H), 4. 17(s,2H), 7.26-7.32 (m,4H), 7.89(m,2H), 7.98(m,2H), 
8.94 (s. IH), 10.61(s,lH). 

mmm 2 3 



^=5^/VN - { 1 - [ ( t K n v-T ^ y ) ^ n -O-^/V} - N - ( { 4 - 

iH-NMR(DMSO-De) 61.17(t, J=7.2Hz,3H), 1.53(m,4H), 1.89(m,2H), 2.23(m,2H), 
3.23(s,3H), 4.02(q, J=7.2Hz,2H), 4.29(s,2H), 7.26 (in,2H), 7.31(m,2H), 
7.92(m,2H), 7. 98 (m, 2H) , 8.87(s, lH), 10.42(s,lH). 



N- {[(fc Kn :3f-ixT ^ / )iJ)Vif^=:-)V\ ^ -N^ ({ 4 - [4 - (p^ 

»H-NMR (DMSO-Dg) 6 3. 23 (s, 3H) , 3. 88 (s, 2H) , 4. 07 (s, 2H) , 7. 26-7. 32 (m, 2H) , 
7.90(m,2H), 7.97(m,2H), 8.99+9.24 (s,lH), 10. 23+10. 70 (s, IH) , 
13. 02 (br, IH). 

%wm 2 5 





QH 



o o 
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OH 



N- {[(t Kp ^i^T X y ) J^/I'JK^/W] ^/M ^/W -N- ({4 - [4 - (p^ 
^/p;^/PJtc=:/l/) :7a: y dE^i/] 7 7.;U:^:=.;V) - /3 -Ty^^^ 

^H-NMR (DMSO-Dg) 6 1. 46 (s, 6H) , 2. 60 (m, 2H) , 3. 23 (s, 3H) , 3. 38 (m, 2H) , 7. 26-7. 34 
(m,4H). 7.96-8.00(m,4H), 8.80(s, IH), 10.41 (s.lH), 12. 31 (brs, IH) . 



- { 1 - [ ( b K n ^ 5 7 ) ;!(7/^4<^/V] n - N - ( { 4 - 

^H-NMR (DMSO-Dg) 6 1. 18 (t. J=7. 2Hz, 3H) , 1. 55 (m, 4H) , 1. 89 (m, 2H) , 2. 26 (m, 2H) , 
2.71(m,2H), 3.23(s,3H), 3. 54 (m, 2H) , 4. 05 (q, J=7. 2Hz, 2H) , 7.26-7.34 (m,4H). 
7.89(m,2H), 7.98(m,2H), 8.80 (s,lH), 10.43(s,lH). 



N-{l~[(t Kndfi/r5/):*/W/}?r:/V]-i/i5^P^>'^/V}-N-({4-[4- 

'^A^7.)Vi!p.=^)V) yjoy^iy}y3L ^/u} ;^/^3i}N=.7V) - /3 - T 7 ^ 
'H-NMRCDMSO-Dg) 61.56(m,4H), 1.90(in,2H), 2.26(m,2H), 2.63(m,2H), 
3.23(s,3H), 3.50(m,2H), 4. 05 (q, J=7. 2Hz, 2H) , 7.27(m,4H), 7.32(m,4H), 
7.89(m.2H), 7.98(m,2H), 8.80 (s,lH), 10.44(s,lH), 12.31 (brs.lH). 
MMM 2 8 
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\ 




N' ^-[2-(t: V^^i^T^y)-2-^^y-l, 1 -i^^ ^/V:x.f^/H-^N' 
1'- p< ^/V- N ' ^- ( {4- [4- ^A'T.JV'^^^JV) ys.J^-yly^ c=.M 7. jV^^s 

^H-NMR (DMSO-Dg) 6 1. 47 (s, 6H) , 2. 45 (s, 3H) , 2. 55 (m, 2H) , 3. 23 (s, 3H) , . 
3.37(in,2H), 7.26-7.35 (m,4H), 7.82(m,lH), 7. 97-8. 00 (m, 4H) , 8.77 (s, IH), 
10.43 (s,lH). 
^WJ29 




N-{4-[(fc Kndri/r5y):357/V7}?=^;l-]'r by Kn- 2H- 4 - 

»H-NMR (DMSO-Dg) 6 1. 89 (m, 2H) , 2. 28 (m, 2H) , 2. 62 (m, 2H) , 3. 23 (s, 3H) , 
3. 37(m,2H), 3.50(m,2H), 3.71(m,2H), 7. 26-7. 39 (m, 4H) , 7.90(m,2H), 
7.98(in,2H), 8.97(s,lH), 10.69(s, IH), 12. 28 (brs, IH) . 




N-{l-[(fcKn=3{^v'T^/):it7/V7)?r::/V]V:?'n^>'^/V}-N-({4-[4- 
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»H-NMR (DMSO-Dg) 1. 55 (m, 4H) , 1. 89 (m, 2H) , 2. 28 (m, 2H) , 2. 69 (m, 2H) , 2. 78 (s, 3H) , 

2.93(s,3H), 3.23(s,3H), 3.48(m,2H), 7.26 (m,2H), 7.32(m,2H), 7.88m,2H), 
7.98(m,2H), 8.76(s,lH), 10.36(s.lH). 




- 4 /I.} - N - ( { 4 - [ 4 - (p^ 7 31 / ys.=^M 

iH-NMR(DMS0-De)1.19(t,J=6.82Hz,3H), 1.88(m.2H), 2.28(m,2H), 2.69(m,2H), 
3. 23 (s, 3H) , 3. 36 (m, 2H) . 3. 53 (m, 2H) , 3. 70 (m, 2H) , 4. 05 (q, J=6. 8/Hz, 2H) , 
7.27-7.35(m,4H), 7.90in,2H), 7.98(in,2H), 8.97(s,lH), 10.69(s,lH). 
2 




1 -[ai^/l/({4 -[4 - i^'^/l^^/Ui^^^/V) y y zn=^M 

»H-NMR (DMSO-Dg) d 1. 12 (m, IH) , 1. 15 (t, J=6. 8Hz, 3H) , 1. 35 (m, 2H) , 1. 50 (m, 3H) , 
1.68(m,2H), 2.28(m,2H), 3.23(s,3H), 3. 32 (q, J=6. 8H2, 2H) , 7.26(m,2H), 
7.3l(ra,2H), 7.90(m,2H), 7.98(in.2H), 8.80(s,lH), 10.53(s,lH). 
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^H-NMR (DMSO-De) d 0. 82 (d, J=6. 8Hz, IH) , 1. 04 (m, IH) , 1. 27 (m, 2H) , 1. 50 (m, 3H) , 
1.66(m,2H), 1.98(in,lH), 2.26(m,2H), 3. 18 (d, J=7. 2Hz, 2H) , 3.23(s,3H), 
7.42-7.31(m.4H). 7.86(m,2H), 7.98(m,2H), 8.82(s,lH), 10,57(s,lH). 

mmm3 4 



N- { 1 - [(t Kn ^iyT 5 / ) i/^ n^^/f-M -N- ({ 4 - [4 - 

K 

m-NMR (DMSO-Dg) 6 1. 55 (m, 4H) , 1. 82 (m, 2H) , 2. 14 (m, 2H) , 2. 79 (s, 3H) , 
2.99(s, 3H), 3. 33(s,3H), 4.29(s,2H), 7. 22-7. 31 (m, 4H) , 7. 94-8. 00 (m, 4H) , 
8.79(s, IH), 11.64 (s,lH). 
^M^J3 5 



N - fc K D V- 1 - [ ( { 4 - [ 4 - (p< :7 a y y ^-M :^ 

^H-NMR (DMSO-Dg) 5 1. 28 (m, 6H) , 1. 65 (m, 2H) , 1. 78 (m, 2H) , 3. 22 (s, 3H) , 7. 25- 
7.33(m,4H), 7.59(s,lH), 7.84(m,2H), 7.95(m,2H), 8.62(s,lH), 10.25(s.lH). 

Hjfe^J 3 6 



N-[2-(t: Kn^iXT^y)-2-:*-=^y^^/^]-N-({4-[4-(7«9^/v;^ 
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^If-NMR (DMSO-Dg) 6 2. 55 (t, J=7. 6Hz, 2H) , 3. 23 (s, 3H) , 3. 41 (t, J=7. 6Hz, 2H) . 
3.79(s,2H), 7.28-7.34(m,4H), 7.88(m,2H), 7.98(m,2H), 8.92(s,lH). 
10.63(s,lH), 12.37(brs, IH). 

mmm 3 7 



^H-NMR (DMSO-Dg) 6 3. 23 (s, 3H) , 3. 67 (s, 2H) , 4. 34 (s, 2H) , 7. 24-7. 36 (m, 9H) , 
7.93(m,2H), 7.99(m,2H), 8.89(s,lH), 10.53(s,lH). 



^H-NMR (DMSO-De) 6 3. 23 (s, 3H) . 3. 63 (s, 2H) , 3. 73 (s, 2H) , 4. 35 (s, 2H) , 
6.89(m,2H), 7.16(m,2H), 7.27(m,2H), 7.31(m,2H), 7.92(m,2H), 7.98(m,2H), 
8.88(s, IH), 10.52(s, IH). 

mm 3 9 






a 



NH 
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^H-NMR (DMSO-Dg) 8 2. 40 (t, J=7. 6Hz, 2H) , 2. 54 (d, J=4. 4Hz, 3H) , 3. 23 (s, 3H) , 
3.76(s,2H), 7.28-7.35(m,4H), 7.88(in,3H), 7.98(m,2H), 8.94 (s,lH), 10.68 
(s, IH). 



N- { 1 - [ ( t K n df-j/'T 5 / ) ;;t7/VJi?n/^] p< -N- ( { 4 - [ 4 - 

iR-NMR (DMSO-Dg) 6 2. 66 (m, 2H) , 3. 23 (s, 3H) , 3. 38 (m, 6H) , 3. 51-3. 58 (m, 4H) , 
10 3.81(s,2H), 7.28-7.43(m,4H), 7.88(m,2H), 7.98(in,2H), 8.93(s, IH), 
10.66(s, IH). 



15 /W ;^/V':tc:=^/V) - N' 2"- ( 3 -tf y ^/V) y v'-:^ 5: K 

»H-NMR(DMSO-De) 6 3.23(s,3H), 3.73(s,2H), 4.45(s,2H), 7. 26-7. 36 (m. 4H) , 
7.37(m.lH), 7.71(m.lH). 7.89(m,2H), 7.99(in,2H), 8.43(m,lH), 7.49(m,lH). 
8.92(s, IH), 10.59(s,lH). 
4 2 



5 





20 
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iH-NMR (DMSO-Dg) 8 3. 23 (s, 3H) , 4. 04 (s, 2H) , 4. 685 (s, 2H) , 7. 29-7. 35 (m, 4H) , 
7.85(br,2H), 7. 94-8. 01 (m, 4H) , 7. 72-8. 79(br. 3H), 12.30(s,lH). 

mm4 3 




4 

»H-NMR(DMSO-De) 6 1. 70 (m, 4H) , 3. 16-3. 21 (m, 5H) , 3. 23 (s, 3H) , 
3.29(t, J=6.0Hz,2H), 3.73(s,2H), 7. 27-7. 34(m, 4H), 7.88(m,2H), 7.98(m,2H), 
8.93(s, IH), 10.62(s, IH). 
4 




O 



4 " 



.OH 



Kfi-t Kn^v'-N2-(2-7« h:3fiXnif-/V)-N2-({4-[4-(p<f-/V':=^/V'7}N:^ 

>H-NMR (DMSO-Dg) 6 3. 19 (s, 3H) , 3. 23 (s, 3H) , 3. 36 (t, J=6. OHz, 2H) , 

3.45(t, J=6.0Hz,2H), 3.80(s,2H), 7.23-7,33 (m,4H), 7.89(m,2H), 7.98(m,2H), 

8.91(s,lH), 10.53(s,lH). 



5 
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1 _ [ ( 2 -m b df-i/^i^/V-) ( { 4 - [ 4 - (7« ^}V7s)Vi)!^=-M ^ 

frNMR (DMSO-Dg) S 1. 09 (t, J=6. 8Hz, 3H) , 1. 53 (m, 4H) , 1. 95 (m, 2H) , 2. 24 (m, 2H) , 
3.23(s,3H), 3.39-3.49(in,4H), 3.52(m,2H), 3.81(m,2H), 7.25-7.34(in,4H), 
7.90(m,2H), 7.98(m,2H), 8.81(s,lH), 10.32(s.lH). 
^lfe^J4 6 



o^^/VN- { 1 - [ ( t Kn =3ri^T ^ J ) tn\^ifs:^)V\ V^v. zfJ-M - N - ( { 4 - 
[ 4 - (7« ^/l^^^/^Tf; :=^/V) 37 a: y V] 7 31 ;^/V;ijN:=i/V) ^ ]} -y^^ b 
»H-NMR (DMSO-Dg) 6 1. 18 (t, J=7. 2Hz, 3H) , 1. 69 (m, 2H) , 2. 36 (m, 4H) , 3. 23 (s, 3H) , 
4. 10(q,J=7.2Hz,2H). 4.17(s,2H). 7.25(m.2H), 7.-31 (m,4H), 7.84(m,2H), 
7.97(m,2H), 8.88(s,lH), 10.64(s,lH). 

mmm4 ? 



N - 1 Kn ^iy- 1 - [ ({ 4 - [ 4 - (j?^ f-/V;^/V73^:=.>'^) 17 rc / V] y3^:=-M 7s 

^H-NMR (DMSO-De) 6 1. 27 (m, 2H) , 1. 41 (m, 2H) , 1. 79 (m, 4H) , 3. 17 (s, 3H) . 7. 19- 
7.22(m,4H), 7.76(br,lH), 7.79(m,2H), 7.89(ni,2H), 8.64(s,lH), 10.2l(s,lH). 

^jfe^J4 8 



»H-NMR (DMSO-De) 6 1. 64 (m, 2H) , 2. 05 (m, 2H) , 2. 29 (m, 4H) , 3. 23 (s, 3H) , 7. 26- 
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7.31(m,4H), 7.84(m,2H), 7.96(m,2H), 8.21(br,lH), 8.71(br,lH). 
10. 41 (s, IH). 

^mm4 9 




Xm(i) : 

OOOml) (Dm'^'^\^> 4-:5'nD-3-:=^b p^S#^^^>'1^(28. Ig) (DDUF 
%<OJm^ (12. 9g) (^X ^ 7 1 K 0 :7 7 (300ml) ^l^iJl. 1 0 % Pd/C (13g) 
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BM^VtCo ^MoidAg) i:N-fc KodE^^y^yXbyTy-zKHOBt) (5.9g) 
t O v^p{ ^/V7}>/WAT ^ K (200ml) W^K, 1 -oi^/v- 3 - ( 3 - v^t^ ^/WT 5 
/ T'n If /v-) :;{7/V7}?i^>i' 5 K • 4imi£(EDC • HC l ) (7. 4g) SrJPx.yt„ mmx*-^ 

II(8.5g)Sr&6@#:i:bT#^„ 

X@(ii) : 

it-^^U (8. AZg)(Di^^ xixi:^^^y (80ml) Wc^?vy V 8^7 

^'^>t:^^bn^^BU fi^@#:(8.8g)^#yS:o 

t v?3i^/vrc-x/v^=> hW^^B 'fb'^i^III (10. 5g) ^nn^mW t LT#fci, 
X^(iii) : 

t K (1. 5g) t it^mn (1. 9g) (^7^ h 7 1 K n 7 7 >- (80ml) 6 0 %7K* 

^b-^hy !>A(o.5g)^;!jp^fco 4^^m. ^^&5s^^?g^iufco mm\mm=^ 

^/W(lOml) (50ml) ^MiK.tz.m. 1 N-:^m(20ml) . tK (80ml) (DMIlri^ 

^> M}-^=^f-:/(ioomi)^jpx..m-e2o^^^*|iLyc:o si^i^^^ti^^imu 

i^lfc^L. m®^t^(2.6g)^lr#fc:, 

ll'fe@^li:(2.6g)l^v^:t^i?-:^(300ml). / -/K50ml) ^ T^bytKn^^ 
>'(80ml), *5it;5% Pd/C (2. 6g) ^:i]P;ifc:o ^i^<D7K^#ffl^T^ ^?a-C6 

B#^gi#Lfco fm^miu mm^msmmhtLo s#.@#:<^{b'^tiiv(2.3g) 

XS(iv) : 

7jcJ«^Ufc^^#ffl^T<^{b'^%IV(2. 3g)(^v?^^/V^/VAT^ K(20ml)^?^t3:^ 
b LT.>^n^S^mt->^^/V(lml)^?gTUfCo 6 ^P^^.i^^bT ^^^^7 
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d=»e>7/3)'T?^aU #*P^(2.4g)Sr#:fco :itl\Z.m.'ity^i'i^yXlBm\)s 1,2 
-a:i5ryi;?^;J-w-/Ko.8ml)?:jjq;i> O'CiUT. b y 7n Di^i^(20m 1 ) ^ 

(2oomi)^*p^T. mtcmw^mmu^u i\:^mi2.Ag)^mco 

- 1 5 ''C(DmMW^m%T(Oit^my (2. 4g) . N - ^ ^/l-^/l-^ V V (0. eml) orb 
7 1 K n :7 7 (50ml) {C, y T'o tf/l^^ n n ^ b (0. 5ml) ^MT U 
ito 2 0 O- b y 7^ ^/V^y y /Vt V/VT $ (0. 7ml) ^mTX^Ito ^ 

'H-NMR (CDCI3) 6 1. 41 (t, J=7. 2Hz, 3H) , 2. 88 (m, IH) , 3. 06 (m, IH) , 3. 20 (m, IH) , 
3.75(m.lH), 4.40(q,J=7.2Hz,2H), 4. 50 (d, J=16Hz, IH) , 4. 74(d, J=16Hz, IH), 



7.00(m,2H), 7.08(m,lH), 7.18(m,2H), 7. 45 (d, J=8. OHz, IH) , 
7. 78 (d, J=8. OHz, IH) , 7. 89 (m, 2H) 8. 09 (m, IH) , 9, 03 (br, IH) 

mMm^ 0 




0 °C<0^mm 4 9 (Oit^m (VD (O. 5g) (Dt^ b 7 1 K n -7 7 "yW^ (8m 1 ) 0 . 
5N7Ki?<by^!>i^7K^?^(3.5ml)^?STbf::o t^o < t) a:^?tt-MU I'ikW^ 
Lfdo 3N-i^m(70ml)SriP;t>@^^:i^^>'K80ml X 2)T**4i±lU. mm-^T^WrT 

^b-^ifeiviKo. 4g)^#fco 

^H-NMR (DMSO-De) 6 2. 81 (m, IH) , 3. 19 (S, 3H) , 3. 40 (m, IH) , 4. 02 (m, IH) , 
4.52+4.73+4.95(2H,NCH2C0), 7,06(m,2H), 7. 13(m, 2H), 7.33(m,2H), 
7.51(d,J=8Hz,lH), 7.62(dd,J=1.6,8Hz,lH), 7. 67 (d, J=l. 6Hz, IH) , 7.91(m,2H), 
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9. 05+9. 46 (s, IH) , 10. 41+10. 85 (s, IH) , 13. 19 (br, IH) 

1 \,zmif ±mmm 5 1 - 5 s (o^i^^mim^ m^m 2 Rv^m^t^ 4 ) o:^ 



CH3SO2 




^^N^CONHOH 



10 



5. 



mmm 






R' 


5 1 


-Wr 


CH0CH2CH3 


5 2 




CHWCH^Ca, 


5 3 


-Wr 


CH2CH2CH3 


5 4 


-Wr 


cH(ai,)cH,ca, 


5 5 


-Wr . 


CH,COOH 


5 6 


-(CH,),-0-(CH,),- 


CH2CH2CH3 


5 7 


-(CH,),-0-(CH,),- 


cH(cE,)ca,ai, 


5 8 


H 


CH(Cft,), 


CR,COOH 


1 2 \zmi,ffzmmm 5 9 - s 0 (D^h-^mitmrn mmm 4 ) (o^fe-eMi 

^2 


mmm 




R2 


R« 


5 9 


-(CH,),- 


CH,ai,OCH(CH,), 


6 0 




CH2CH2CR,0CH3 


6 1 


-(CH,),- 


CHCCE,), 


6 2 




CH,CH,.OCH, 


6 3 




CH,CH,CH,OCH(CH,), 


6 4 




CH,CH,OCH,CH, 
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6 5 


-(CH,),- 


ai,CH,OCH(Cft,), 


6 6 


-(CH,)r 


CH,CH,CH,OCIl, 


6 7 


-(CH,),- 


CHCdl,), 


6 8 


-(CH,)r 


CH,CH,OCa, 


6 9 


-(CH,)r 


CH,CH,ai,OCH(CH,), 


7 0 


-(CH,),-0-(CH,)r 


CHoCH^OCHaCH, 


7 1 


-(CH,),-0-(CH,),- 


CH,CH,OCH(CE,), 


7 2 


-(ai,),-0-(CH,),- 


CH,Cai,CH,0CH3 


7 3 


-(CH,),-0-(CH,),- 


CH(CH,), 


7 4 


-(CH,),-0-(CH,),- 


CH,CH,OCE, 


7 5 


-(CH,),-0-(CHj,- 


CH,CH,CH,OCH(CH,), 


7 6 


H 


CH(Cft,), 


CH,CH,OCE,CH, 


7 7 


H 


CH(CH,), 


CH,CH,OCH(CH,), 


7 8 


H 


CH(CH,), 


CH,CH,CE>OCa, 


7 9 


H 


CH(Cig, 


CH,CH,.OCH<, 


8 0 


H 


cH(ag, 


CH,CH,CH,OCH(Ca,), 
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4 - ( 2 - 7 n ^ /V) -N-t df i^- 1 - ({ 4 - [ 4 - ^/V;^/W7Jnc=i/V') y 





N-t:Kn:3f->'-4-({4-[4-(p< '}-;V7.jv^=:-;v) y^Ly^i/^yaL :^ 
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10 



15 
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N^- 1 ^i/~N^- ( 2 - ^ y :^13 jKdr^/aif-/U) -N^- ({4 - [ 4 - (p« ^/V 




mmm2(Di\:'^i^ 20 

^ ti- 120 
I^^J2 
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^/^^ 

10 

T T Ci^S^fiMMP - 2^^T y-fe-Y y b bT43 «9 . M^f* 5 OraM 

t r i 0. 0 5%TritonX-100^?Si?^d>b pH7. 5 

15 ABTSf:iMMP-2^SlT5/-fe>r'3ri/ b iJlf+JS UTV^5o 

Streptavidin- P ODf*;^ b WIT' hT Ifv^^^-^y^^^^ev^^— ^S:^-t„ 

T r i s-HC m2-r^/-2-\i Kn^rv';^ ^/W- 1 , S-T'P/^^/i^ 

0. 0 5%B r i j 3 5\t7^]} :t^i^^'^^yyV7'->^^^^y(O0. 0 5%:^ 
20 T'feSo 

2. 5inM 4-T^y7ai:=:/l'7K^r-feX'-b(AMPA)^{i. 4-r^/73i= 
/WTKiST-feT^- b (35^ y 0. l^^TKm^b':^ h P !>A7K«S5|^(10ml). 

TTCM®^(30nil);ei^bpH7. 0;a^e>7. 5 i:/i5J:p(i::P0tfc^T*fe^o 
N a N^iti- h])^J>^T-J V^^t>iro 

25 M0CAc-Pro-Uu-Gly-Leu-A2pr (DNP)-Ala-Arg-NH2fi ( 7 h -r P i^- 4- 

^ /U) -Pro-Leu-Gly-Leu- L - [N- ( 2 , 4 - v^::^ h P 7 :=./U) - L- 2,3-i^T^/ 
lf;r^;U]-Ala-Arg-NH2H7'f - W)-Cfe5o 
DM S Of*i^;?< ^/u;^;W7jNdE^^/ K^Srlc^fe-r 5o 
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l:(mg/^J) 
2 0 
6 0 
2 5 

8 

4 

3 

12 0 
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^^Jl MMP-3Pl^?g#jiB!l^^ 

U(proMMP-3, cDNA sequence in Nature, 348, 699-704 (1990)). izBWi'^^^^ 
5 MfilBiochemistry 30, 6476-6483 {1991) (D^KLfc'd^oX'^M^flfCo pr 
oMMP-3 0^^4'^h;^i, ImM 4-T$y7zc=/V7K^r'fex-hT'6 0^ 
1^ 3 7 'CT-^S-r 5 ;i a: Je: J; t) nt>tifZo 

W^f^^^^C. G. Knight C0:3^^ (FEBS Lett. , 296(3), 263-266 
10 {1992))\C^oXn^fzLo 

^g&MMP-S (20nM. lO/il). M»l^(70Ail, lOOiuM Tris-HCl^^. lOnM :S 
'fk;;«7/W^/!^AM, 1 0 OmMMit-r h y ^J^m^^XXJ^O. 0 5%B r i j - 
3 5 ^?^Sr'^tP p H 7 . 5 ^) , M0CAc-Pro-Leu-Gly-Leu-A2pr (DNP) -Ala-Argr 
NHgOO. l%DMSO^ (100mM,10ju1) ^Ig^^'fb-a^i^CODMSO^I^^l. 5 

ex 320nm, ;iem 405nin)i!)^U. I Cbo^^W UfCo 

^^J2. MMP-1 3|i.#^tt?H!l^p^;i^ 
20 MMF-lSmBit 

T'n ^-3(proMMP-13) c DNAOCmm^mWr^tltcm^-^^^ 

p-c^i^^-tSQ.Biol.Chem., 269 (24) , 16766-16773 (1994)) fcfe. 2^©-^ 

(5'-6GAATT CCATATGC TGCCGCTGCCGAGTGGTGGTG ATGAAGATG-3' ^XXJ^ 
25 5'- mGGATCCTrAG (X:GTACAGGCTmAATA(X;TTGTACATCGTCATCAGG-3' :tu#fi]i:^<^P« 

^Jh=i K>'i:BamHI§|5(Tj^fi5)OfcJi)OgB>?lJ^%1-5o ) J^^x tMk#j^iacD 

NA7-i':>'7y-i:*Jj:pcRT*ffiv>P>^:fc„ cne><^7'7'<-^*-i: P f u D 

NA (STRATAGENE) {JlJ: 19 P CRT. ^^?S:MMP-1 3(D8 40 
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T5y^<^miB^J^16 40r$/mi!Sr3-Kf57 6 7 bp yyif:^V\^i^ 
^^LfCo >- h^iNdeltBamHiartr^liJ^ih.. pETlla (STRATAGENE) O 

NdeI*3j;tJ^ainHmtil^>^^tl. E. c o 1 i BL2 1 (DE3) tfl^lJ^Wifeife^tt^^ 

5 ttii^^2 0 mM Tris-HCl(pH7.2)/5niM CaCl2/0.0 2% N a Ng^T* 

SP— fe^^rn— :;^HP^7A(1.6 x lO cm, T-r^>-^A-7T>'Wi/ 
ry<^:^y^)\zmV. ^fcHSrS Oml OOd^bO. Smit-fb^-MJ iJ'A^tD 
iij|^6^^'fbl3: J; !9 fro /Co (— L/cproMMP-13ftJ^0. 2MT*^|±} Ufc ) ^ttl 
^®?r2 0mM Tr i s -HC 1 (pH7. 9) / 5 mM CaCl2/2 0 0inM (NH 
10 4)2804/0. 0 2% N a Ng^^-Cil^U 73z:^;l^:7r y^HP;i57 7 A 

(1.6 X 5cm, T'^iy^M,-yr/l^-^iyT^<4^7'^y^)l,zHh. ^W^O. 2M>6^ 
^ 0Mm^T>'^^!>i.^(^iiB6^^'fb{c:J; «?fTo/c<, (*t3^Lfc:proMMP-13}:i 

j^50mM-e^i±lu:feo )^W5^®^YM-5PI^yi3ili-e^isli^ 4-T$y7:nr^ 

/V;!KiBT-fex— h-elt#^t:b, ^14MMP-1 3 ^BiochemistrylfeOlS^tCt^&V^ 

0^?Stt^^C. G. Knight(^;^^fe(FEBS Lett., 296(3), 263-266 (1992)) 

^ttMMP-1 3 (20r)M, lOjul), j^if?^(70/z 1. lOOmM Tris-HCl^, lOnM 
20 mcti ^ M.m^, 10(Mm.'i\:'f' YVP A^*5 -D^O. 05%Bri j-35^IS ^^tf 
pH7. 5^), M0CAc-Pro-Leu-Gly-Leu-A2pr(DNP)-Ala-Arg-NH2(DO. l%DMSO 
^(lOOjuM.lOiuD^^i^^b'g'tlODMSO^^l. 5^^. STW^^^ 
a.-^— >3 ^L;/ho B^^t: 9 6 e^jL/K^yvx— b_h{j: 1 0 0 m l/^zc/wfum 

U 3 7°CT'^#. 'fb-^ffe#^TTO^^^?H4?:m^^^(;iex 320nm, ;iem 
25 405nin)^II^U I C«,^^t±ibfc„ 



^i^^ll3 MMP-2P1$?S'I4?|IJ^^ 
MMP - 2B^T ^y±^ ^iyh (Gelatinase Activity Assay, n y iy^ • 
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MMP-2fiH4{t; 

1 . 2 U t h MM P - 2 (20 M 1. ^-V i/;^— 7 yy^^ a 30U^t^^i^Sl) ^ 
T T Cm^W (980 111), 2.5mM4-r5y7ac: ^/l-TKilT't x^- (144 

5 Pl^ib^ife 

Ff Jtm^t^^b-^i^ODM S (2 /i 1) . tf ^-i^ii $ tbfcif y'^^ (188 /z 
l)x tSH4'ft;MMP-2<^M?(10//l)Sr9 6 !>rn/vrs/-fe>l":/l^-b(^?i^/"?^ 

fdo ro^^Streptavidin^lr=i— 7^^^^:/Lf::7'l^— M;i#L> 15'C:6^p3 3 
10 OX^-^SO^mmLl^ito 3|ilTTCi^lS(200)ul)-e?5fej^L]to 

Streptavidin- POD (200 /i 1) ^mi3\i 1 5 b 2 5 "C T 6 0 b 
3|ljTTCM^|^(200/il)T'Sfe»^bfeo OV^T^ABTS ^(200)1^1) 

15 j; 5 Lfce =i h n -/Htf->'y/v^©# t) (CDM S O (2 m D ^.*0 ;tfc, 
^fd. >^9Vi^filh>-://i-^?^(^#t)lc:DMSO(2iul)?riiqxL. ;6^o^ft^bMM 
P-2^(10Ml)©#t9tC, 1. 2Ut hMMP-2?:^Px.-fJ^:?Stt'fbMMP- 

2 ^pM^ t mm^^mm Ltcmm do n d s:^jpx:fco 

20 ^@^#!I4 MMP-9|5§.*?&ttSy^^ 
MMP-SfStt'fb 

^I^(190m 1 ; 50mM Tris-HCl^, 0. Smmt-T h V ^M^m^. 5mM^<b 
^^tpH7.5{C^gUfc^(0). hMMP-9 (10/zl)> hV 
Zfi^l^mm(20n 1 ; h y y-^^amg ^5 ml Slt^bM^l^lC^^^) ^^i-^L. 3 
25 T^C-Cl Or^-^^^'^Sr^-^-t^ayLyho :itT.J::T:/n^r:>^ Me(20/i 1 ; T 
yD^ciV3mgS:5mli^®?^};i^^^)5|r*nx.. 3 7X:V1 0^m^^^^=^^ 

-i^B>'-Lrc, ov^-e.M«^^ (2mi)^iiiqLfc„ c:tb^^i^ffl^*T^K^^T-e^l| 
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m^mmoit^^oDM s (2 ^ d ^ i^:i-^ymm^tifz'^ y^y ciss u 

iCStreptavidin- P O D (200 1) U> 1 5 "C/J^ b 2 5 1 T 6 0 ^^Ml: U 
fcO-^. 3mTTCmW^(.200nl)Vf^^VfCo OV^T. AB T 8^(200^* 1) • 

j'.Cija.ilESy^l-fcfci . 3 >- h P —Mt-^>y/\^^(Dm K> {-DM S O (2 m 
l)^JP;tyto -tit, :/7^^i5'«f->'7'/V^O#«5JCDMSO(2Ml)^*P^^ 
o?g^'|4'fl::MMP-9^?^(10Ml)O#!9{C, 1. 2Ufc hMMP-9^APxL-f{ilS 

it-fiiMMP - 2 ^^^asNp h mmzmu \^tzm^ do ^ d ^ip^fco 

I^^^JS MM P - 1 4 (MT 1 -MM P ) Pl^^SM'J^i^ 

Ty±^mm^(70ii l;0. IM Tris-HCl^ , 0. IM mt-T h V ^M.^m, lOmM 
m.'it:^ /l^iy ^ M^mm , 0.05% Brij35d^p3pH7.5ir|lii^Lfc:^). ^h^<D0.1% 
w/wDMSO^ (10 M 1) , MM P mMB^ (10 /X 1 ; MOCAc-Pro-Leu-Gly-Leu- 
A2pr(DNP)-Ala-Arg-NH2. ^Z^f- Y^m^T ^y±y(mm^BXSO fjLmz^m.\^tz.^ 
m). t b y 3 >'tf-:h:/ hMT 1 -MMP (0. 4pg/l0/z l/!:7 ^i/l^) ^ j; < 
UfCo ;itbSr^3t7'^'-hy--^— {i:T?l!)JtLyS:(^ex320nm/;iein405nm)o 3 
7 'CT' 0 . 5 Btr^l^ ydf^^^- V 3 L/c^.^^^r ^ b V 

\^XU% b ( X ex320nm/ X em405nm) , I C g o l^^=^o 
mW-fit^MT 1 - MMP X^fz. ^ :x^;V(Ol^%^i^mi^h. -fyl^i^O^ 

- MMTW^<0^t>^\^kss^y buffer's: 1 0 m l^PU:^-^ii'^^^^ffiV^fc„ 
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MMP-1 imm^'y^'f—'^ '■ EC3. 4. 24. 7. t h y ^'^^I^H^Ifflia. 
calbiochem cat. 444208) 3 7*C-C6 O^^^AMP A-e?§i4'fbLybo 
5 OnAl MO P S (pH7. 2) ^ 1 OmWit'fb:«7/W!j7 AtK^^ 1 0 MEfet-fbS^Sr-^ 

fCo r 2 5 M MMca-Pro-Leu-Dpa-Ala-Arg-NH2^^P;t-C^ 3 7 'CX* 12 0 
^:^df=^^-bLyh„ ^^l§ttf*Mca-Pro-Leu-Gly(^^3fegil|glJ:^!9?lfl5^L. I 

m3 



Jj-f 4jA./S(l 


MMP- 13 


MMP-3 


MMP-14 

mmm\m 


MMP-2 


MMP-9 


MMP-1 




7.4 


88 


87.3 


>100 


>100 


NT 


mmm2 


5.7 


21.2 


3802 


<100 


300 


7210 




0.5 


4.8 


172 


>100 


1000 


NT 




1.3 


15.4 


105 


100 


>100 


NT 


mmmio 


34.4 


85.8 


>5000 


2400 


6800 


NT 


mMmi2 


4 


16 


893.3 


<100 


<100 


>10000 




10.8 


13.5 


>5000 


900 


4700 


>10000 




24.6 


5.2 


>5000 


300 


- 700 


NT 


mmm 


3. 1 


29.9 


799 


100 


500 


3300 




1.9 


26.6 


668 


1200 


1400 


>10000 


^ji^j23 


4.1 


21.6 


>5000 


2100 


2300 


>10000 


mMm24: 


16.3 


128.2 


>5000 


>10000 


>10000 


NT 




1.9 


14.3 


395.4 


300 


>100 


3900 


MMm27 


21.3 


89.4 


>5000 


> 10000 


>10000 


NT 




11.2 


59 


>5000 


800 


4900 


NT 




3. 81 


37. 1 


937.8 


2900 


>100 


NT 


mmm42 


4. 02 


67.5 


>5000 


<100 


4300 


>10000 




<0.5 


8.5 


82 


1500 


600 


NT 




0.5 


2.7 


343 


>100 


> 10000 


NT 


^ife^j45 


0.6 


1.5 


>1500 


>100 


>100 


4960 




10.5 


11.6 


>1500 


>100 


>100 


NT 




6.9 


35.9 


>1500 


>100 


>100 


NT 




3 


38 


>1000 


>100 


244 


NT 
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^^ibi^fc U-CLewis^tH47 5/ ^?^>lV^fCo Mycobacterium butyricumc^^ffi 



^4 





(mg/kg) 














10 


-0. 24±0. 45 


1. 07±0. 31 


^lfe^?!l2 


50 


10 


-1. 06±0. 47** 


0. 74±0. 16** 



**: P<0.01(t :^^) 



p < 0.05, Steel-test) 
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m ^ <D m 



1. 



-j^^(i) 



R"*— SO2 



SOaX-p^CONHOH (1) 



2. -^^(l)^^::^oV^T. R'H^iinR^'HK 2VM;i3*i:LT7K^lE^> "ifctt 

3. -jiS:^(l){J:43V>T. R'*5J;tJ^R2;aS2v^^;lJi$'g'by^:;^^^3~5 0T/^ 

4. -^^(1)IC*3V>T. R»*5j;TJtR2^S^ SV^^^:^'a'bT^- (CH2)m-Y 



i-o ] 
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5. — iaS^(l)cD^-(CH2)m-Y-(CH2) q-(J:*3VN-Cx mt qi!)^m^2 

6. -|S:^(1)^C*3V^T. X;aSN-R3T'fef9> ^R^ld^^ tK^JI^-^. ^^icl 

v\ ). 2-t:°yv?/v^. 3-t°yv?/v^, 4-t°i;-:<?/v^, :7y;vg, ^:n^ 

ifny^^V, \^^Vi:^>'. t'-<7i^:^^ ^/V;^>y ^/^;fc(:i^:^^/V7j>y ^^<lr?^^ 

8. -/S^(i)t;i*3V>T. X;dM^vi^S-T?fol9. R»*3<}:i;5R2j5S, av^t;lJ^ 
bfc^^^ 3 ~ 4 t^m^T/V^ U C H2) 2- O - ( C H2) T 

9 . 1 ) {^:*3V^r> R*;6M ^/wST'fcSIt*^ 1 ~ 8 (7)V^'f ix;?i^c|E 

10. - -^(l)(z:*5VNT. R^:}3J;r;^R'';i^ SVNtJi^icLTTK^M^^fcfi 
^^#:l~4 0teii^T/v=3fyvg-efc§;^\ fcSVNftR^jo j:T^R2;&5^ 2v^^c^•a' 
UyS:^^m3~4 0ii:^T/W^W>'S. *;rc:«^-(CH2)2-Y-(CH2)2-T? 

x;&5N-R«-efct)^ ^r'^stK^H^. ^3^|g:i'-4(^<gjgtT/^^yvg^ 
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1 2 . ft^:^ 1 ~ 1 1 OV^■f tL^^CEicO t Kn :Bf.f-i^g^f|^^^ 

1 3. MbAP-i^i:xmMP-i 4\zM\^x^m1^&^xh^:it^!l^t•t 
^m^^^l 2|B«C0MMPii.^^Jo 

20 f»:^^l SIB^OMMPia^jiflJo 

25 mm0kxh^m^mi smio^mm-^tin^miio 

1 8. MMP-3, ioxxj^/^fcitMMP-i 3 (Dmm%m'ii>m^i' ^mBi>K 
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1 9. 



(0)nS ^N-CHaCONHOH (2) 




O 



^mt>L, R4' \t^mi^i'-^4(DimT/U'^/vm^mt>u urn « 0-2 
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<110> SUMITOMO PHARMACEUTICALS COMPANY, LIMITED 

<120> Hydroxamic acid derivative and MMP Inhibitor containing said 
.derivative as active ingredient 

<130> 663577 

<150> JP 2001-397638 
<151> 2001-12-27 

<160> 3 

<210> 1 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

ggaattccat atgctgccgc tgccgagtgg tggtgatgaa gatg 44 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

tttggatcct tagccgtaca ggctttgaat accttgtaca tcgtcatcag g 51 
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<210> 3 
<2U> 6 
<212> PRT 

<213> Artificial Sequence 

<223> Xaa at position 1 means 7-methoxycouinalin-4-yl proline and Xaa at 
position 5 means L-[N-(2, 4-dinitrophenyl)-L-2, 3-diaminopropionyl]- 
alanine. 

<400> 3 

Xaa Leu Gly Leu Xaa Arg 
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